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1 
This invention relates to the vulcanizing of an- 
nular articles and is especially useful in the man- 
ufacture of endless transmission belts or other 
annular articles of rubber-like material having 
tension-resisting reinforcements. -5 
In the manufacture of annular V-belts if has 
been proposed to build the articles about a cylin- 
drical drum and to vulcanize them thereon under 
heat and radial inwardly directed pressure ap- 
plied by wrapping or molding devices. Such pro- 10 
cedure has the disadvantage that longitudinal re- 
inforcing members of the belt may not be prop- 
erly tensioned during the vulcanizing step and 
may even be in slack or buckled condition. 
If has also been proposed to remove the articles 15 
from the drums upon which they are built and to 
stretch them about mold members of ]arger cir- 
cumference during vulcanizing of the belts. Such 
a procedure, however, while tensioning the ten- 
sion members tends to cause them to displace the 20 
rubber-like material, causing the tension mem- 
bers fo more inwardly from their desired position 
during the vulcanizing of the belt. 
If is an object of the present invention fo over- 
corne the foregoing and other difliculties. 25 
Other objects of the invention ar e to mold the 
annular articles in inside out or reversed position, 
fo provide for tensioning the belts during the vil- 
canizing operation, to provide for applying con- 
fining pressure to the articles by radial outwardly 30 
directed force during the vulcanizing step, to pro- 
vide a seamless expansible molding surface for 
contact with the article from within, fo provide 
for maintaining the position of the tension mem- 
bers during vulcanization of the article, fo pro- 35 
vide for quick loading and unloading of the vul- 
canizing apparatus, and to provide a novel and 
simple apparatus for vulcanizing annular arti- 
cles under tension. 
These and other objects will appear from the 40 
following description and the accompanying 
drawings. 
Of the drawings, 
Fig. 1 is a cross sectional elevation of apparatus 
constructed in accordance with and embodying 45 
the invention, parts being broken away. 
Fig. 2 is a plan view thereof. 
Fig. 3 is a perspective view of a hand for use 
with the apparatus. 
Fig. 4 ls a detail sectional view of the apparatus 50 
of Fig. 1 with the inner molding member expand- 
ed and the belts in place, parts being broken 
away. 
Fig. 5 is a perspective vicw 0 a port0n of a belt 
in runing posi0n, 55 
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Reïerring fo the drawings, the numeral } des- 
ignates a cylindrical molding member supported 
by ïrame members  ',  ! ',  2, ! 2' ïrom a base  3. 
The molding member 0 is chambered, as ai 
and pipes 0, 6 are connected fo the chamber to 
circulate a heating fluid such as steam there- 
through. For convenience of loading and un- 
loading the outer mold member is made 0ï sepa- 
table parts. To this end, the inner surface of the 
molding member is machined fo provide ïull cir- 
cle contact with a series of annular mold rings 
,. 9 slideably fitted therein and supp0rted by 
an inwardly directed fiange 2 thereoï. The rings 
, 9 are adapted tobe stacked within the bore 
oï the molding member in heat conductive con- 
tact therewith. A removable cover ring 2 is 
formed with a dowel shoulder 22 ïor centering if 
with the molding member and bas button-hole 
apertures 2 therethrough for engaging stud bolts 
 by rotation of the ring in bayonet joint fash- 
ion. Set screws 2 threaded through the cover 
ring are adapted to engage the top ring of the 
stack for holding the mold rings in contact with 
each other. 
The mold rings  , 9 are formed with inwardly 
open belt cavities oï V-belt ïorm in cross section 
between them, one conical ïace oï the V-belt be- 
ing molded by each of two adjacent rings. The 
arrangement is such that V-belts  in inside out 
or reversed condition may be assembled between 
adjacent molding rings. Overflow cavities (not 
shown) may be ïormed between adjacent rings 
near the belt cavities fo receive overfiow oï rub- 
ber material. 
Each V-belt $ bas a layer  oï cords or wires 
in ifs tension zone or ai the widest portion of the 
belt which in the reversed or inside out condition 
oï the belt is adjacent ifs inner face. A body oï 
rubber-like material $2 is ai ifs narrow face and 
a cover of ïabric  may surround the rubber-like 
material and the tension members. 
For pressing the belts radially outward and ex 
panding them into the mold cavities, a second 
molding member  is supported on a piston rod 
6 for movement into and out oï the member 0. 
The member - is preïerably in the form oï a 
cylindrical drum  mounted on a plate $. 
expansible diaphragm 9 extends about the drum 
 and is secured thereto ai its lower margin b 
being clamped between the drum 3 and the plate 
, as by bolts , and ai ifs upper margin by be- 
ing clamped against the end of the drum by a 
c!amp ring  held thereto byscrews 2. An 
nular cavity - is provided between the cylindri- 
cal ïace oï the drum and the diaphragm and is 
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fluid tight except for a pipe connection 44 there- 
to. A flexible hose 4§ connects the pipe 44 to any 
convenient source of fluid pressure (not shown). 
The member 3§ is of such dimensions that when 
the diaphragm is uninflated, it may be passed 
axially into and out of the member l] with the 
mold rings and belts in place, .and when the dia- 
phragm is inflated, the belts will be presse d there- 
by against the outer mold member. Where steam 
is empioyed to expand the diaphragm and heat 
the mold members, an additional ourlet connec- 
tion may be provided. 
For raising and lowering the in_._neç .mold e.m- 
bers 3§, a fluid pressure operated cylirder 
mounted on the base plate 
connected to the piston rod 36 which supports the 
inner moldig member 3 §. 
When it is desired to provide a smoothe.r 
face on the cylindrical faces of the belts than 
that provided by the pressure of the diaphragm 
dirc_tlY thereon, a @içï-{ù0us-sleëvé 
sle¢ nel Of sUch lëilï C¤rferC¤ia1¿5, a 
to previde ovelaPpin eds §, Ç :ybe'Slipëd 
over the inn_e. r moldi!g .e.mbeç 3, and inwardly 
direçted stop brck_ e_.ts § my be p_r0vided .on .the 
sleeve fo engag_e OVer t!e ring 4 { 0 .h0!d thesleee 
in plce. 
Te .ri_g 2 .ma.y be provided with radially 
tending ha!ïoEe _5 fpr t_ïin 
to the mo!ding meber   an d for lifting'it when 
released. _ 
In using the apparau, the unvulcanized belt 
bodie_s 3, which ay be formed either in ns ide 
out condition _or i_n nor.ma! condition and then 
turned ins_ide out be.forç vulçanization, re placed 
between ring members 3, 9, the rings and belt 
bodiç being placed in uccesio within_ the outer 
vulcanizing member' [}. The _in,er vulcanizin_g 
member is then raised to place t within the Oter 
vulcanizing member, the ring 2  iS paced on the 
outer vulcanizing me_relier and turned to lock 
in place, and the screws  f0rced agans.t thç up- 
per ring mold. Fluid under pressure  then .in- 
troduced through pipe 4 to expand .the dia- 
phragm against the belts. As the lyer .of c0rds 
3 is at the inner face of the belts, the cords are 
stretched as the belts are seated in the moding 
gr0oves by pressure of the diaphragm. 
After vulcaniat.io is co.mp!ete, the pipe 
opned fo at.mospheric pressure Permiting .the 
diaprag.m t0 cbntrct. The me_mber _3§ i-_h.n 
loweed by exausting cylinder 
then removed and the molding rings and ).e.lts_. re 
then removed and separated. The be!ts may then 
be turned right side0ut to bring t_he.r c0.rd ¢n- 
sion members t_o th_e out_er fce o tt.e bets. 
The diaphragm 39 ay b¢ Of tub ber or 0t.her 
elastic material with or withont cord or fabrc 
reinforcement. Conprç_sed air o other fiuid 
may be employe for expanding i gains_t the 
belts. Where steam or other heted fluid is used 
for expanding it, the fluid wfll also assis ï prp- 
viding vllcanizing heat. As the diaphrag.m has 
a smooth continuous surface, no mold marks are 
left on the belts thereby. 
Variations may be ruade without departing 
from the scope of the invention as it is deflned by 
the following claires. 
I claire: 
1. Apparatus for vulcanizing an endless V-be!t 
of rubber-like materia flaving circumferential 
reinïorcing tension elemen_ts ther.ein, said ppa- 
ratus comprising an outer mold member having 
a bore therethrough from end to end there0f and 
 continuous annular wall laving a continuous 
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heat-transmitting smooth internal surface in said 
bore, said wall terminating at one of said ends 
in an annular support flange extending laterally 
inward in said bore, means carried by said wall 
5 for heating said internal surface, a plurality of 
molding rings presenting a smooth outer periph- 
eral face slidably and reovably m0unted in said 
bore of said mold member and mounted on said 
supportflange with said 0uter peripheral face of 
,10 said molding rings contacting said internal sur- 
face of said wall in heat-transmitting relation 
therewith, said molding rings being fltted to- 
ge£b¢_r .in matjng .relation so as to deflne around 
t.he e. peripery thereof at least one con- 
5 t_ups VçSb..aped belt-molding groove ïor re- 
ceiying n endiess V-belt substantially entirely 
within said groove with the inner peripheral face 
of tbe V-belt exposed and with the tension ele- 
ments of the V-belt nearest said peripheral face 
20 there.ef a.nd extndi.ng peripherally around said 
V, na.n_ a" -tïï bher end of said mold 
ab¢r 51r  c!Iï_ig l:m01n.g rings together 
i isard atin e.!fion "b2e ho!ding the saine 
mounted on said .upPor flange, an inner mold 
_:5 member includ.ing a. periph_e_raly c0ntinuous ex- 
Pïib[W:da-lhra.m o_ïntë  aliznent, with 
said.-:b0re ¢yond .the fiÇnge end .of said outer 
.mb_ld membdr !o.r .m.ovement of said inner mold 
membC to and away from .a position in said bore 
.'.;0 f .said outer mold member -such that said dia- 
Phragm -is in adjacent telescopic overlapping re- 
lation t0 said inner periphery of said molding 
rings, means operable t0 more said inner mold 
member tele,scopic_aly through said support 
: 5 flang e into and out of said bore of the outer mold 
member and o and from said position therein 
while said molding rings are mounted in said 
bore, and means for expanding said diaphragm 
when said inrr mold member is at said position 
'' within the outer mold member, so as to force the 
V-belt into said groove and stretch the tension 
elements of the V-belt uniformly about the 
tire cicumference thereof. 
2. Apparats .for vulcanizing a plurality of 
,:5 endles V-belts of rubber-like material having 
circlnferential reinforcing tension elements 
therein, ad apparatus comprising an outer mold 
membe_r-having a bore therethrough from end to 
end ther.e0.f and a continuous cylindrical wall 
:' haVin.,g a con.çinuos hea-transmitting smooth 
ç!indçieal interna! s.urface in said bore, said 
wa!! .terrinat.ng at one oî said ends in a con- 
tinuus anr..ular support fiange extending later- 
aY invrd i said bore, means in said wall for 
 -".eti_g à.id irDai surface, a plUrality of mold- 
ing _rin.gs preseting a Smo.oth cylindrical outer 
periphera! face slidably and removably mounted 
in said bore of said mold member and mounted 
on said support flange with said outer peripheral 
(,i face of Saiç! molding rings contacting said inter- 
nal surface of said wall in heat-transmitting re- 
lation therewith, said molding rings being fltted 
together in mating relation so as t0 deflne around 
the inner periphery thereof a plurality of spaced- 
;5 apart continuous V-shäped belt-molding grooves 
for receiving endless V-belts substantially entirely 
within said grooves with the inner peripheral 
faces of the V-belts exposed and with the ten- 
sion elements .of the V-belts nearest said periph- 
70 
eral faces there0f and extending peripherally 
around said grooves, means at the other end of 
said mold member for clamping said molding 
rings together in said mating relation while hold- 
75 ing the saine mounted on said supI>ort flange, a 
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tubular înner mold member of cylindrical form 
lncluding a peripherally continuous cylindrical 
expansible diaphragm mounted in alignment 
with said bore beyond the flanged end of said 
outer mold member for movement of said inner 
mold member to and away from a position in said 
bore of said outer mold member such that said 
diaphragm is in adjacent telescopic overlapping 
relation to said inner perlphery of sald mold- 
ing rings, means operable to more said inner 
mold member telescopically through said sup- 
port flange into and out of said bore of the outer 
mold member and to and from said position 
therein while said molding rirs are mounted in 
said bore, and means for expanding said dia- 
phragm when said inner mold member ls at said 
position within the outer mold member, se as to 
force said V-belts into said grooves and stretch 
the tension elements of the V-belts unlformly 
about the entire circumference thereof. 
3. APparatus for vulcanizing a plurality of 
endless V-belts of rubber-like material havlng 
circumferential reinforcing tension elements 
therein as deflned in claim 2 in which said inner 
mold member of cylindrical form includes a de- 
tachable divided sleeve of smooth metal mate- 

6 
rlal havin overlappin ends and disposed on sad 
diaphragn in telescopic overlying and over- 
lapping relation therewith to present a smooth 
cylindrical outer face of said sleeve to said 
5 grooves for contacting said inner peripheral faces 

10 
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of the V-belts therein upon expansion of sald 
diaphragm. 
ERDINAND F. BRUCKER. 
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